Evidence of chlamydia pneumoniae in human arteriosclerotic lesions: insights into its possible pathogenic role  by Baunedel, G. et al.
W 
E 
D 
N 
E 
S 
D 
A 
Y 
O 
R 
A 
L 
300A JACC Fehnlary 1998 
and cdc2 ktn¢lse ~ct/vtty (24 hi, ~ll induced by the stimulants, were lab(hired 
by Tolrestnt. In vlvo, the ARI, Sorbinll (40 mg/kg/day), slgnlficantly inhibited 
lesion formation 10 days alter Injury, compared to controls, 
Conclusion: The data indicate thai not only is AR Involved in vascular 
alterations due to diabetes, but It m~y also pl~y a general role In proliferation 
of vascular cells mediated by growth feelers and oxidants, Phnrmncolog. 
Icnl inhibition of AR may represent a novel mothod for the prevention of 
athorosclsrotlc esion formation, 
2:15 
~ Inhibition of AorUo Atheroeoleroele in 
Apol lpoproteln E-deficient Mica by Recombinant 
Apol lpoproteln A.I Mllano 
P,K, ~hah, J, Nllsson, S, Keul, J, Yano, J, Zhu, A, Hamsten, B, Ceroek, 
Cedsr1~.Sln~/ M~'IIcRI Center, Lo~ Ang~l~, California, USA: K~rollnskt~ 
lnstltul~, Stockholm, Sw~o~n 
We tolltnd the hypothesis that recombinant apollpoprotein A-IM,,~.phospholipid 
complex (A.IM.PC) would inhibit aortic athorosalerosia t g) in apoE.detigiont 
ml~e, Control apoE.deflolent mica, ted a high.~holesteml diet, were sawn. 
riced at 20 (n =~ 8) or 25 weeks (N = ?), Treated mitre rocelved 40 mg/kg/doao 
A.IM.PC in =~ 15) or PC alone (n = B) Intrevennusly every other day from ~0 
to 25 weeks, Aortic AS was (dentitied by staining with 9udan IV, and lipid and 
ms(~roph~ge content in the ~ortic~ sinus plaques w~a measured after oil-rod 0 
and Mac.1 anhbedy staining, respectively, and quantified by morphomatly, In
tha ~ntrol mice, Aortic A~, lipid content and m~croph~ge nontent increased 
from 20 wks to 25 wka by 59% (I 1 t 1 vs 17 ~; 5% ~urtaco area, p = 0,00~), 
45% (~ .~ 8 w 3,?, :t*, 6% plaque area, p ,~ 0,0~) and by ~5% (10.8 :t 2 
v~ 13 :i 6% plaque area, p ~, 0,02) and by 25% (10.8 t 2 vs 13 t: 6, p ,, 
as), respoctNoly, Compared to control 25 wk-old mice, A-IM-PC reduced the 
extent of aortic AS by 41% (t ? ~ 5 vst 0:1 4%), lipid content by 59% (32 * 6 
vs t3 * 8%) and macrophago immunoroactlvlty b 56% (13 * 6 vs 6 ~ 3%) 
(all p .  0,05). PC atone had no oflocts on aortic AS (15 t 4 vs 17 t 5%) and 
m~crophagecentent (11 t 1,?vs 10,8 t 2%)butincmasndtholipidcontont 
in the aortic sinus plaque (32 t 6 vs 47 t 3%) compared Io control 25 wk.old 
mrs. Serum cholesterol evol~ wore elevated ( . t000 mg/dL) in all groups 
and did not chan~ signil¢.~nlly willt eilhe¢ A-I~,~-PC or PC alone. 
C~.n~tu.~n. Rocomblnrtnt A.I~-PC reduced aortic AS, and lipid and 
m,'lcrophago ccnt~:~', of ao~llc sinus plaques In opoE-deficiont mice., de- 
Rplte severe hyporoholosterolOmla. Thus, A-I~.s-PC may have a potenhal role 
In inhibiting progrossron nd promoting stabilization of athorosclnrosis 
2:30 
~_~98-3~_ Ma©rophage Homing to Atherosclerotlc Plaques in 
....... apo-E Oeflclent Mice Is Inhibited by Anti-lOAM.I, but 
Not by AntI-E-aelectln MAb 
R Thtagar~an, S. Patel, J,T. Willerson. ETH Yah, Univ of Texas Health 
Sctence Center and The Texas Heart Insfltute, Houston. Texas. USA 
~L~t~und: Monocytes~acrophages play an important role in the devel- 
opment o! atherosclerotic plaques, Adhesion molecules, such as ICAM-1 
nnd E-.~electin, h~vo been implicated in the recruitment of monocytes to the 
plaques, However, the rotattvo contribution o! those two adhesion molecules 
hRs not been clearly defined 
Methods: Mecrophagos wore loaded with fluorescent microspheros and 
miected into 40 week old Apo-E deficient mica. Anti-ICAM-1, anti-E-selectin, 
and isotype-matched controls were injected intmporitoneally into the Apo-E 
deficient mice six hours peer to the injection of macrophages. All mice were 
sacnticnd at 48 houm and macrophagos wore counted in the frozen sections 
in the plaques el the proximal one-millimeter l tbe aortic root. 
Results: The moan number ot macrophagos found adherent o the ath- 
em,~clemtic plaques in the proximal 1 millimeter of the aortic root was 143 
~ . . . .  • 
t ~ ~ T W - -  
17. The entb/CAM.1 antibody reduced macrophage adherence by 65% 
when compared with isotypo matched controls. The onU-E-selectin antibody 
did not significantly reduce macrophago mlgretlon when compared to isotypo 
matched controls, 
Conclusion: Our results demonstrate preferential usage of ICAM-1 over 
E.eelectln in the recruitment of monocyta/macrophage to the atheresclerott¢ 
plaques, 
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~ Immunodomlnlmt Ct l lu l l r  remus  Humorlll 
Roeponeos to Oytomegl l lovlme: Relllllon to High 
Levels o! C.rlllollve Protein and 8ue~lpl lbl l lb/to 
Comnnry Artery Oleeaeo 
.I, Zhu, G,M, Shearer, L,A, Pinto, F,M, Manncola, A,A, Owyumi, A, Prosed, 
R, M(noemoyer, $,E, Epstein. NHLBI, NIH, Be~d~,  MO~ USA 
Because of increasing evidence that human cytomega!ovims (CMV) pro. 
dlsposet~ to atheros¢lerosis, w~ determined whether dtflerent immune re- 
sponses to CMV occur in lmmunoeompetent indNIdua!S and, it so, Wbethe.r 
tl~e al~ilio lypo el immune response correlates with ¢orenery site W dis. 
e~lso (CAD), 16(I patients (pts) (64% men, 36% women, mean age 57) 
being evaluated for CAD were studied. Blood samples from each pl were 
tested for n cellular response (I'Q) to CMV using a T~ell prolileratmn assay 
and for a humors! response tab) to CMV using an ELISA Four immune re. 
sponse pottems against CMV ~.mro found: 26% with no derectalde r o ~  
tab/'t"¢ ~ ); 45% with humeral only (Ab+/T~.-); 21% wah both cellular and 
humeral (Ab+/TQ+); and 8% with cellular only tab-/To+). Because the back. 
ground CAD prevalence in men was too high (8P.%) for meamngful analy=s. 
cormlabons between 1he immune response to CMV and CAD prevalence 
was obtained from the women's data, CAD prevalence was 10% tn Ab/Tc 
pts; in Companson, it wsa high in Ab÷/Tc (68%,; P = 0.003) and in Ab./Tc+ 
pts (05%: P = 0,014), but was only 38% in Ab ./To÷ pts iNS). Also. tUgh 
levels of C-roachve protein (CRP) were found in 43% of Ab÷,q'e. but in only 
15% el Ab rrc+, similar to the frequency in Ab-/Te. pts (21%~. Pts wdh 
Ab+/Tc+ had an intem~odiate prevalence (31%). We conclude that CMV is 
assnciated with CAD, but the nsk is related to the host's immune ~ e :  
It appears that a humeral response conveys suscoptll~hty oCMV inflamma- 
t,)ry achvity and CMV-induced atherosclerosis, whereas a cellular response 
¢ envoys resistance 
3:00 
~ Evidence of Chlamydla Pneumonias in Human 
Arteriosclerotic Lesions: Insights Into its Possible 
Pathogenic Role 
G ~a, ,medo l  I Schv~LJckl~g, R ;~uttul, I Strumpet, U Welsch  t Bernd /  
L~lcleritz. Departel~t of Ca~bolo~; UnJ~,ewsdy of Bonn. Bonn. Germany. 
Ir)sfltute of Anatomy. University of Munich. Munich. German). 
~lckground. Our current uodorstanding el the role of Chlamydia pneumo- 
nlao in artenoscleros|s i based on seroopldemiologic and prohmina~ labo- 
ratory data. However, there remains a body of uncerlalnty about the specil=c 
pathogenic mechanisms that may contribute to intimal disease 
Methods: Human coronaw and carotid plaques (e = 32) removed by 
percutaneous athoroctomy or surgery wore oxamined tar the presence el 
Chlamydta pnoumoniao (C) by immunohistochemistry (Medac Inc., positive 
control with mammalian epithohal cells infected with C) and transmission 
electron microscopy (TEM). 
Results: In 3 el 5 carotid and tn 12 at 27 coronary artonos, immunoro- 
action for C was positive, thereby exhibiting a speckled distnbution pattern. 
Strongly coil-bound signals were Iound with smooth muscle cells (SMCs). 
macrophages and in capillary-nob plaque areas. Most importantly. 10 of 15 
corona~ lesions with acute coronary syndromo, but only 2 of 12 lesions with 
stable angina presented C signals (67% versus 17%; p • 0.01). Moreover. 
high power magndication revealed C-induced cell death, indicated by focally 
arranged ceuular fragments and C labeling. TEM analysis allowed to localize 
C elementary bodies within large phagocytotic macrophages and. in some 
cases, C reticular bodies within macrophages and SMCs. More trequently, 
C elementary bodies were focally arranged adjacent o apoptotic SMCs, in 
particular in the pericellular territory between apoptotlc remnants and ex- 
tracellular m :tri~,. Likewise, these bodies were detected close to eecrotic 
SMCs and macrophages. Several foam cell-nch areas presented distinct C 
elementary bodies coincident with local calcification structures. In contrast, 
C signa!s with viable SMCs and C elementary bodies with intact extracellular 
matnx were only infrequently found, 
Conclusions: The present immunohistochemical and TEM analysis pro- 
vides evidence of Chlamydiao pneumonias in human target lesions. Our 
data suggest the presence of Chlamydia with cells undergoing programmed 
or accidental cell death (apoptosis or necrosis). The intralesional preva- 
lence of Chlamydie pneumoniae with acute coronary syndromes compared 
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to sfabk~ angina gives a promising rationale for a causative therapy It also 
underscores tho un~lueness of ~hre~tonal therectomy ¢offtl~ntng luminal 
reconstruct(on with the option el a ctrcumScflpt biopsy from the diseased 
vascular s~te, 
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Inonmwd Intlmal Thk:kenlng After Aft~rinl Injury In 
nnm~clent  RAG-1 Knock-out MI¢~ 
S Oguchi. J Zt~. J. Ya~o. P O ~ .  PK. Shah. B. Cer(~k. Cl~tM~. 
Sinai I~ l i~ l  C~t~, ,~t  UCL~ ~tmo~ ot A , t~m~ 1,~ ,~,get~, CA, USA 
We helve ~ l y  ShOWn I~a! ~atK~ to ~ kDk reduC~ 
n(~mflm~l IbiCkef~ aflof bagde~ inNiy m ~ m k ~ t l ~  rabbits, In 
thi~ ~dY we ~ ~le ~ o f  tile Inwnulle iWstem on ~ i  ~..,k. 
emn~ after a.enal ~ m RAG (reco,,~at.:~ acwatmo ~) - t  Oet~en! 
(-t-) m~e. The a~ m~m~ wae ~ by ~ ota p~a~ curl arou~ 
caref~l affe,y RAG-! do~ enK, e have small lympho,d o~gar~ that do 
not co-tam re,Mum B and T ~ thtu~y was mduce~ m 15 BGt129 
RAG-! ( / ) nvCe and 14 nolma~ B~129 RAG, t ( . / . )  ~r  ~ ~m 
e U ~  21 day~ alter CUff placement and mlm',al and medal areas were 
measured by compute~ed ~ .~ge analym. (Table) 
RAG-t q*;*l RAG-I t ) 
Int',m~ (mm:~l No~t  00OI1 ~ 0001 0(]OI4 t 00Q2 
1~ 000~AI .~ 00019' OOL~O t 0 160" 
M~I~t mm~) NO~UW 00233 ~ 0(]059 O0t95 t 00051 
Inl~rY 00182 : 0~; ' t  00~16 x 0011 
"p- 0 01, ANOvA 
Conc~.~o~- artenal iniuw m Immune-delv:~m RAG-t knock-oul race 
induces mo~e abundant ,n~mal It.ckenmg o:,,~ured !o Cor~r~ nuce. These 
data mOkcate that mature B and T Iymplx)c~es may act to suppress the 
(tevelopment of the internal tflickenmcj alte~ ~u~/and atbemschsros,s. 
Cardiovascular Causes of Stroke 
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~8- -9~ Much Higher Pr~ralence of  Carotid Athe[oma in a 
Developing Afr ican Coun l~/Than in Several Western 
Countries 
F. Petrel. P Beret', C Shamlaye'. F Paccaud, L Kappenberger 
C a ~  Dit, tsio~ CHUV. Laus~lnn~. Swdzerland: ' Mmtsl~ Of Heall~. 
Bac~gre~nd~ an outbreak of card .ash lar  d=seases (CVD) m cu.entty ob- 
served in developing ¢O~trms. The speofic detenr.nants of tt~s 
has tO be barfer unde~ood. 
MethOdS; we conducted a countq,,-wlde survey of CV risk factors in 
Seychelles. an African count~ expenenong ra~d economtc development. 
C.aretKI atberes¢teret¢ status was attested w~th ~h res~utmn uflrasonog- 
raphy in 503 random~ selected inhabitants (245 men) aged 25-64. Using 
same athemma definition cntena, we compared carotid atheroma preva~enoe 
m Seychelles w~th that prewousty reported by othem in several Western pop- 
ulations 
Results: as shown below, we systematically found a much higher preva. 
lence of carotid atheroma in the Seychelles 
Western Subjects Cut-off po,n! P~e~alence Prevalence 
countw charactenst~ tel atherorna Westem Seyc~eges 
USA men 65-69" all lestons 68% 82% t 
USA women 65-69" all lesions 54% 77"%t 
Ilaly men 40-49 1 0 mm thick 7°° 71°o z 
Italy women 40-49 1 0 mm th,ck 4°° 45%: 
France women 45-54 1 75 mm thick 9% 21% 1" 
Finland men 42 20% stenosm 0% 13% t 
Finland men 60 20% stenosis 5=0 35% "~ 
t p < 0.05. ~ p . 0001:"Seyche/tesgroupaged55-64 
Conclusions: carotid athemsclerosis is much more frequent, severe and 
premature in this Athoan developing country than in Western populations. 
This study provides a first systematic investigation of peripheral atheroscle- 
rosis in the population of a developing country. 
2:15 
~ Silent Cerebral Infarction In Apparently Normal 
Adults 
S.-G Lee, S,-J. Park, H.S, Park, H.C. Gwon, D..K, I<im, SH Lee, 
H..S, By(m. C,-S Chung. K.-J. Sbi., J,.O, S.o, W..R. Lee, Sam~ 
e.4~k~ Cew~r, Seo~, Korea 
dmal~lity in the adult population. Silent carnival intah~.o~ (SCI) n~y lead 
~u~n9 in vascular dementia. II~ Present =tuW wa= deigned to ~r4~u~te 
the ~ and rink !actom of SCI m appam~ly normal ~tu~t Ix)pula~m, 
Ms.-.~/~: 995 c-o,-,,~¢uttve heelmy ~ (M/F = 831/164) w~O u~le~, 
we~ beam MRI at o~ He~h Pmmofk0~ Cent~ were ammmmd A.~e 
ns~n~ogca,y ~ ,n ~ and physical exam.~o., 
wa~ Idi~fy h(ghef m females (M:F - 5 7%:67%), Them were 121 leluon~ 
a~oge~ ~th g9 ~ ~m~Jlef than 1 cm, 15 lasers betwe~m t ¢'m ema 2 
cm, 3 ~ 10etween 2 am and 3 era, and 4 ~ levee than 3 cm The 
hequent rotes el SCI were the basal ganglia, wbile matte!, an¢l cemb~ ¢oele~ 
m oede~ of dechnmg Wequency Old age, I~pertensmn, ~h,~.~es, and LVH 
tmme noted !o be ttle resk lectern of SCl on uewanale emaly~i (all p ~ 0.05). 
However, muravanate analyse= demonstrate0 old age, hypenensmn, =mmrn 
total che~terol and td~,mogen ~ to be the inOepemlem nsk tactom of 
SC! 
Conc/us~on" SCI was foond in 5.8% of our %,,T~,,ently nom~al adult popu. 
latmn thdePe~kmt risk taclom fo~ SCI -~fucle age. blood premsum, senml 
tolal cho:os,eml and tibnnogen leve~, 
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~v_~of  Atdal Septal Aneurysm in Patientu 
Y. Agmon. B.K K I ~  I Memsn~. J.P. Wt,snant. J.D. Scks. 
WM. O'FaJton. J L Covalt. J.B Sewa~J. Mayo c/nc, ~ MN, USA 
BaCkgrOund: An a-~s(x:la'bon 10etwevm 8trtaJ ~ aneurysm (ASA) and car. 
dmemlx~K: stroke has been suggested m pmvu:Nu~ studies. However, b'-,e 
frequency of ASA m the general nonselected populatmn was not defined m 
mese studies. The currem study compares me .Wequency of ASA m selectee 
pabent popu~t, om and ~ general popuJahon 
&f~.~,oGs. 581 sublects (49.7=,, males), a random sample of the gen- 
eral Olmsled County papular, on aged 45y and above, unOe~eent trans. 
esopttageal echocaKImgrap~ (TEE), as part o! the Swoke Preventmn As- 
sessme,nt of R=sk ~ a Commundy (SPARC| study The ecte, x:an::llo~r;.~p=c 
fino~ng o! ASA (defined as butgmg el the recJKm of It" - *- --~ ov~ ,s, extenckng 
iS mm o~ more I:~yond the plane of the in(era(hal septum) was compared 
between SPARC sublects and patmnts ondergemg TEE at it~e Mayo ~ 
du,'wKJ the seine t,me panad for ,~not~ C~r;Cal ff.K~atmm; a) Seamh of a 
5ource of cerebral embolism (Stroke group, n = 1259); b) Other mmcella- 
neous, non-emtx~c mdcab0ns (Ms¢. group, n = 2203). 
Resu/ts.- The pmpo~lJons (%) el sul0tects wi#t ASA (number of subie¢Is m 
each group m iparenttles~) are I~esented m the !able: 
Age 45-54 ¥ 55-64 y 65-74 ¥ 75.-84 y :85 ~, 
SPARC 0 i140) 01156) 35 Itt3) 0 (95) 39 (77) 
Stroke 251159) 1 81272) 41 (460) 38t317) 3 f~(51) 
P,f~c 2 S (321) 14(487) 19(832) 08(487) t3(78) 
Age and get~L~r-adlusted o ds reims of ASA were 2.86 (95% confidence 
interval 128-6.41) for the Stroke greup and 1.40 (0.62-316) for the MISt, 
group, compared to the SPARC cohod. 
Conc l~:  The frequency of ASA was higher in stroke patients than in 
non-stroke pat~=nts or the general po13ulat,~n. However, the overall frequency 
of ASA in all study po~oulations was low, These results suggest that ASA may 
constdute a nsk factor for cerebral embohsm Tn a small su~ of stroke 
patients 
2:45 
~ Frequency of Patent Foramen Ovale in Patients With 
Stroke 
Y. Agmon. B.K. Khandhena, I. Meissner. J.P. Whtsnant. J.D. SCks, 
W.M. O'FalTon. J.L. Covalt. J.B. Seward. Mayo C/inC, Rochester, MN, USA 
Background: An assooation between patent fat-amen ovale (PFO) and car- 
dioembolic stroke has been suggested in previous studies. However, these 
studies lack a control group consisting of a general nonselected population. 
This study compares the frequency o; ~?O =n selected p~-e~ papule(runs 
and the general population. 
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